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Map—based Cloning of an Opaque Kernel Mutant 3901/ in Maize
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Abstract: An opaque mutant 3901 of maize, obtained from the Maize Genetics Cooperation Stock Center, USA,

showed completely non—transparency endosperm. Biochemical analysis showed that the a— and -zein in mutant

3901 was drastically decreased, while the non—zein significantly increased. Through the analysis of maize SNP3072

genotyping array, the mutant gene 39011 was mapped to a 33—Mb interval on chromosome 7. Further, the allelism

test of opaque2(02) and 39011 indicated that 39011 is a new mutant allele of 02, in the O2 transcript of which a 61—

bp exon was lost, causing frame—shift of 02 open reading frame and an early termination of O2 protein translation.

Also through the total protein detection using O2-specific antibody, we found that O2 protein is completely lost in

the kernel of mutant 3901 and no early terminated O2 protein was detected, which indicated that the O2 protein was

degraded rapidly in 3091. Thus, a new 02 mutant allele was indentified.
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Note: A, 39011 mutant F, generation ear map; The gray arrow indicated all mutant seeds in one of the rows of the ear; B, Observing the wild type(WT) and

39011 mutant seed phenotype under the light box; C, Cross—section of wild type and 3901/ mutant seeds(all scales were 1 cm).
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Fig.1  The phenotype of 3901/ mutant kernel
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Note: A, Coomassie blue staining showed wild—type(WT) and 39011 mutant endosperm electrophoresis results; B, Coomassie blue staining showed wild—

type and 3901/ mutant endosperm non—gliadin Coomassie blue staining results.
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Fig.2 Biochemical analysis of the component in 39011 endosperm
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Note: A, the allelic test ear obtained after the 3901 mutant and the 02 mutant hybrid; B, the wild type seed(W22 inbred) and the phenotype of the allome-
tric test ear granule under the light box; C, the wild type granule(W22 inbred line) and allelic test of the cross section of the ear body.
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Note: A, the ORF results of 02 gene amplification using the ¢cDNA of WT and 39011 mutants as template; B, the total protein of wild type and mutant

seeds after 15 days of pollination was detected by O2-specific antibody; tubulin antibody was used as internal reference protein loading.
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Fig.5 The molecular mechanism of mutation of 3901/
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